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66 PROCEEDINGS OF THE AMERICAN 



ON THE PREPARATION OF CHICK EMBRYOS FOR MICRO- 
SCOPICAL EXAMINATION. 



W. P. Manton, M. D., Detroit, Mich. 



The embryology of the domestic fowl, Gallus domesticus, offers 
at once one of the most fascinating and instructive studies within 
the reach of every possessor of a microscope. 

Eggs can be procured at all times, and the reagents, instruments, 
&c, with perhaps one or two exceptions, necessary to carry on the 
investigations, are inexpensive and easily obtained. 

Very little attention has been paid by the general microscopist to 
this branch of research ; partly, perhaps, because the books on the 
practical side of the subject are few and expensive. I therefore 
offer the following brief directions for preparing chick embryos for 
microscopical examination, with the hope that they may be of ser- 
vice to the beginner, and awaken an interest in this subject. 

The necessary reagents are: A i per cent, solution of sodium 
chloride; a 3 per cent, solution of chromic acid; borax carmine; 
alcohol 70 per cent., 95 per cent, and absolute (Squibs) strength; 
hydro-chloric acid; spirits of chloroform; oil of turpentine; oil of 
cloves; Canada balsam; a solution of white shellac in absolute 
alcohol, rather thinner than glycerine; and paraffine of highest and 
lowest melting point. 

The picric acid solution may be prepared thus: Make a saturated 
solution of the acid with 100 parts of cold water; to this add two 
parts of concentrated sulphuric acid; filter, and add to the filtrate 
three times its bulk of water. To prepare the borax carmine, take 
1 pint of 70 per cent, alcohol; one pint of distilled water; three 
drachms of carmine; and five drachms of borax. These are mixed 
and cooked over a water bath, and, when cool, filtered. 

The easiest way of obtaining embryos for examination is to place 
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eggs, marked with the date and hour, under a sitting hen, removing 
one or more at stated intervals, hardening and placing the speci- 
mens in 95 per cent, alcohol for future consideration. The date, 
&c, should be written on the shell with ink; and it should lie up- 
permost so that it can be readily seen without disturbing the eggs. 

The first egg should be removed after about eighteen hours of 
incubation, when the first two layers of the blastoderm are well dif- 
ferentiated. After thirty-six hours, the three layers — epi-, mero- and 
hypoblast, — may be seen. The eggs of forty-eight hours, as well as 
those of three, four and five days' incubation, should also be treated 
in the same manner. As soon as one egg is removed from the nest 
another may be put in its place, and thus, in the course of a week 
or ten days, a sufficient number of embryos may be obtained to 
furnish work for the odd hours during many winter months. Older 
embryos, up to the eighth day, should also be obtained for the 
study of the completely-formed organs, &c. 

The egg to be opened should be carefully removed from under 
the hen, with the side on which the date is written uppermost, for 
the embryo always lies on top of the yolk. The egg is then rested 
on a glass individual salt-cellar, and the shell broken at the larger 
end to let in air. Then the egg and the cellar should be transferred 
to a dish of the salt solution which has been warmed to blood heat. 
The depth of the salt water should be sufficient to quite cover the 
entire egg. The upper part of the shell must now be broken by a 
few taps of the scissors or scalpel handle, and the pieces removed 
with fine forceps over the space the size of a quarter of a dollar. 
This requires some little care, as the sharp-pointed bits of shell are 
apt to turn inward and cut the embryo, or open the yolk. When 
this has been accomplished the embryo will be seen lying within 
two rings, an opaque one, the area opaca, and a transparent one, the 
area pellucida. A circling cut must now be made around these 
rings with a pair of fine-pointed, curved scissors, — those used by 
the oculist are the best, — and the disk containing the embryo floated 
off and washed free of any adherent yolk in the salt solution. 
While this is going on we must provide a small dish such as a glass 
sauce dish, with a layer of wax at the bottom. This is quickly 
done by pouring melted beeswax into the dish and allowing it to 
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spread out evenly. I have already indicated two hardening fluids, — 
picric acid and chromic acid. After some little experience with 
both, I have come to prefer the former, and for two reasons. It 
renders the specimens less brittle, and they take the stain much 
better. Therefore, as the chromic acid method is much inferior to 
the picric acid, I shall give the latter only. 

The saucer containing the wax is now filled with the Kleinberg's 
solution, and the embryo transferred to it on a spatula from the 
salt water. The edges of the embryonic disc must then be drawn 
out and pinned down, so that the embryo will harden without 
wrinkles. For this purpose I like the long, German insect pins, as 
they are easy to handle and are not readily affected by the acid. 

The embryo should be left to harden undisturbed for from five 
to twenty four hours, according to size. When this is done, pre- 
pare a glass jar, — a half-pint fruit-jar or a tumbler will answer for 
this purpose, — with 70 per cent, alcohol, in which a piece of cotton 
floats just below the surface. Upon this cotton lay the embryo, 
and allow it to remain until the alcohol has withdrawn the picric 
acid, and the specimen has become whitened. It is frequently nec- 
essary to change the alcohol several times before this is accom- 
plished. When the embryo is quite bleached it may be placed in 
95 per cent, alcohol for indefinite keeping. 

If it is desired to stain at once, the embryo should be placed from 
the 70 per cent, alcohol into water, and, when washed, into the borax 
carmine, where it may remain for several hours. It should then be 
washed again in 70 per cent, alcohol to which a drop of concen- 
trated hydrochloric acid has been added. 

After staining, &c, the embryo should be placed in absolute alco- 
hol for several hours. From this soak in chloroform for about half 
an hour, and then place in a watch-glass containing chloroform and 
shavings of paraffine. This watch-glass must then be slowly heated, 
either in a drying-box kept at about 113° F. or in a water bath, until 
the paraffine is melted and the chloroform driven off. This is done 
in order that all traces of alcohol and chloroform may be removed, 
and the embryo thoroughly permeated with the paraffine. 

The embryo is now to be placed at one end of a paper cell 
which has previously been partly filled with melted paraffine and 
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the latter allowed to cool, and covered with warm paraffine. Should 
the specimen float out of place it may be returned to any position 
by the point of a hot needle. And I may say here, that in all manip- 
ulations after the embryo has come in contact with the paraffine, 
the spatulas, needles, &c, used should be kept warm by holding in 
the spirit-lamp flame; otherwise the specimens will adhere to them 
and perhaps become torn and ruined. Air-bubbles, which fre- 
quently collect about the specimen, should be displaced by a hot 
needle before the upper layer of paraffine has become hardened. 

Before proceeding to cut sections of the embedded embryo, it is 
necessary to have a sufficient number of glass slides in readiness. 
These should be perfectly clean and clear. Each in turn must then 
be warmed over the spirit-lamp flame, and when the mist which 
collects on the application of the heat, disappears, a glass rod 
dipped in the shellac solution (already described), must be pushed 
over the slide in such a way as to leave behind it a thin film of the 
shellac. If this film turns opaque it indicates that the slide was 
not hot enough, and in that condition is unfit for use. The film 
should be perfectly smooth, free from waves, and so thin as to be 
hardly perceptible. When ready to make sections a slide should be 
selected, and a thin coating of clove oil given it with a camel's-hair 
brush, over that portion covered with the shellac film. Care should 
be taken not to go over the same spot twice, as the oil dissolves the 
varnish. 

A microtome is almost indispensable for cutting embryos; but 
one used to free-hand cutting with a razor may make very good sec- 
tions, but with infinitely more labor. The paraffine should be 
trimmed down to within a few lines of the specimen, and each con- 
secutive section laid on the prepared slide, beginning at the upper 
right-hand corner and continuing in rows from right to left. In 
this manner I have been enabled to place 126 sections in good 
order under a cover glass less than an inch square. The clove oil 
will cause the sections to adhere to the slide, so that once in place, 
they remain. When a sufficient number of sections has been 
placed, the slide should be carefully heated over the lamp flame. 
This melts the shellac film, permanently fixing the sections. The 
paraffine is also liquefied, and by placing the slide on the edge it 
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may be collected to one point. When the slide has cooled, a few 
drops of oil of turpentine should be poured over the sections to 
dissolve the paraffine. The turpentine should then be run off, and 
the glass carefully wiped up to the sections. A drop of Canada 
balsam and the adjusting of the cover glass concludes the process. 

The finished specimen should be labeled, and if a series is pre- 
pared, the number of slide and series may be placed at the lower 
right-hand corner of the label. 

Although the above process is apparently complicated, it is 
really quite simple and easy, and, if carefully carried out, fully re- 
pays whatever pains have been taken in its execution. 



